Background: This study aims to (i) describe frailty in the subgroup of independent community-dwelling seniors consulting emergency departments (EDs) for minor injuries, (ii) examine the association between frailty and functional decline 3 months postinjury, (iii) ascertain the predictive accuracy of frailty measures and emergency physicians' for functional decline. Method: Prospective cohort in 2011-2013 among 1,072 seniors aged 65 years or older, independent in basic daily activities, evaluated in Canadian EDs for minor injuries. Frailty was assessed at EDs using the Canadian Study of Health and Aging-Clinical Frailty scale (CSHA-CFS) and the Study of Osteoporotic Fracture frailty index (SOF). Functional decline was defined as a loss ≥2/28 on the Older American Resources Services scale 3 months postinjury. Generalized mixed models were used to explore differences in functional decline across frailty levels. Areas under the receiver operating characteristic curve were used to ascertain the predictive accuracy of frailty measures and emergency physicians' clinical judgment. Results: The SOF and CSHA-CFS were available in 342 and 1,058 participants, respectively. The SOF identified 55.6%, 32.7%, 11.7% patients as robust, prefrail, and frail. These CSHA-CFS (n = 1,058) proportions were 51.9%, 38.3%, and 9.9%. The 3-month incidence of functional decline was 12.1% (10.0%−14.6%). The Areas under the receiver operating characteristic curves of the CSHA-CFS and the emergency physicians' were similar (0.548-0.777), while the SOF was somewhat higher (0.704-0.859). Conclusion: Measuring frailty in community-dwelling seniors with minor injuries in EDs may enhance current risk screening for functional decline. However, before implementation in usual care, feasibility issues such as inter-rater reliability and acceptability of frailty tools in the EDs have to be addressed.
predictors of functional decline 3 to 6 months after minor injuries in previously independent seniors were found to be: age ≥85 years, presenting numerous comorbidities, occasional use of walking aid, slow walking speed, not going outside of the home daily, fear of falling, falls, and visits to a general practitioner in the previous 3 months (5) .
Strikingly, most of these risk factors have been described as correlates or consequences of frailty (7) (8) (9) (10) (11) , which is recognized as a distinct clinical syndrome resulting in a reduced physiological capacity. It affects multiple systems translating into loss of reserve (energy, physical ability, cognition, emotion, health) causing increased vulnerability to stressors and putting seniors at increased risk of disability even following a minor external disturbance such as minor injury (12) .
Despite their critical role in treating injured seniors, EDs have no standard approach to identify and manage those 15% independent seniors at risk of declining function. Moreover, ED screening tools for seniors and the emergency physicians (EPs) clinical judgment on the risk of functional decline have not proven good prediction in this population (5) . Improving risk screening is needed as postinjury decline among these seniors is likely to continue in the current context (13) . Understanding frailty and its relation to postinjury outcome may help ED clinicians better manage seniors. However, given the scarce ED resources and a growing elderly population (1, 14) , measuring all frailty attributes in all seniors presenting to ED is impossible. Frailty is rarely assessed in EDs but measurement tools are available (15) that may help screen injured seniors at risk of declining function. Recently, Stiffler and colleagues (16) used a five-item modified version of the Fried frailty index (17) to assess 90 seniors discharged home from ED. Hasting and colleagues (18) derived a 44-items deficit accumulation index from a Medicare database to describe frailty in 1,851 seniors discharged from EDs. As no Canadian ED study has reported on frailty measurement, we wanted to test the potential of two frailty tools to help screen seniors with minor injuries for risk of functional decline after the ED visit. The Study of Osteoporotic Fracture frailty index (SOF) (9) and the Canadian Study of Health and Aging-Clinical Frailty scale (CSHA-CFS) (7) were chosen as considered quicker than the fried frailty index or the deficit accumulation index for bed-side use in our EDs.
Our specific aims were to (i) describe frailty status in communitydwelling seniors presenting to EDs with minor injuries, according to SOF and CSHA-CFS, (ii) examine the association between frailty status and functional decline in these seniors and, (iii) compare the capacity of the SOF, CHSA-CFS, and EPs to predict declining function in this population.
Methods

Design and Participants
This prospective multicenter study was conducted within the Canadian Emergency Team Initiative (CETI) program on mobility and aging, between March 2011 and January 2013 in eight EDs (Quebec, Montreal, Ottawa, Hamilton, Toronto, Calgary). Inclusion criteria were: age ≥65 years, ED consultation within 2 weeks of a minor injury (significant lesions such as lacerations, contusions, sprains, extremity fractures, minor thoracic injuries, concussion), independence in basic ADLs (described below) prior to injury and home discharge. Patients hospitalized, living in nursing homes, unable to provide consent (eg, patients with known Alzheimer's, dementia, or those with incident confusional state in the ED as based on clinical judgment of research assistant [RA] and/or treating physicians) or to attend follow-ups were excluded.
Procedure
Recruitment occurred 7 days/week. Participants were identified by EPs, nurses, and RAs. Except for diagnoses, injury mechanism and the EPs' assessment, the RAs evaluated patients in the ED or by telephone within 7 days. In-person and telephone follow-ups were conducted 3 months postinjury. Ethics approval was obtained from each center.
Measures
Predictors of Functional Decline
Frailty measures: The SOF (9) was measured at the initial ED visit. It has three components: unintentional weight loss ≥10 pounds, leg strength, and low energy (19) . The SOF defines robust, prefrail and frail (0, 1, ≥2 components) seniors. The "CSHA-CFS" (7) was used by the EPs. This scale classifies patients based on clinical judgment as (i) very fit, (ii) well, (iii) well with treated comorbidities, (iv) apparently vulnerable and (v) mildly, (vi) moderately, or (vii) severely frail.
The EPs' assessment of the risk of patients' declining function was measured at the time of the ED consultation asking the EP to draw a line on a visual analog scale in response to the following question: "What is the risk that the patient will have a decline in function in mobility in 3 months?" (0 cm/10 cm = none, 10 cm/10 cm = very likely).
Main Outcome Measure
Functional status was measured with the Older American Adult Resources and Service (OARS) (20) scale which includes seven basic ADLs (eating, grooming, dressing, transferring, walking, bathing, and continence) and seven Instrumental Activities of Daily Living (IADLs; meal preparation, homemaking, shopping, using transportation, using the phone, managing medication, and money). Scores range from 0 (dependent) to 28 (independent). A loss ≥ 2/28 OARS points (7%) from baseline to 3 months was considered clinically significant (5). The Short Falls Efficacy Scale (Short FES-1) (23) was used to evaluate fear of falling. Mobility measures included: The "Timed Up & Go" (TUG) (24) ; Occasional use of a walking aid which signals performance issues in lower extremities (6, 25) ; number of falls in the previous 3 months; and the number of times/week the individual leaves home (26) .
Other Variables
Analyses
Univariate and bivariate analyses were performed to summarize the patient's characteristics. Linear trend analyses using multilevel modeling were performed to explore functional decline at 3 months and patients' characteristics across the frailty measure categories. Polychoric correlation coefficients and kappa statistics were used to assess the agreement between the SOF and the CSHA-CFS as well as two aggregated versions of it: CHSA-CFS-V.1 collapsing levels 1 and 2, levels 3 and 4, levels 5 and above; and CHSA-CFS-V.2 leaving level 1 as is, collapsing levels 2 and 3, levels 4 and above. Prevalence ratios (27) were used to assess the associations of functional decline at 3 months across CSHA-CFS and SOF categories as well as with the EP's assessments that were categorized into three levels. Generalized linear mixed models with a binomial distribution and a log link function were used to examine prevalence ratios of outcomes across frailty measures (27) that maximized the area under the receiver operating characteristic curves (AUCs) for this evaluation. The ability of frailty measures and EPs to predict functional decline were compared with AUCs (28). The cut-points for the three-level EPs' assessment were chosen to maximize the AUC for this evaluation. All analyses were conducted using the SAS software V 9.02. (SAS Institute, Cary, NC).
Results
The recruitment flow chart can be found in Supplementary Figure 1 . There were 1,531 patients meeting inclusion criteria, among whom 409 (26.7%) were excluded because they refused assessment or could not be located within the allowable time frame. A total of 1,122 patients were evaluated at ED, among whom 1,072 (95.5%) had at least one frailty measure available. There were three subsamples for this study: with available CSHA-CFS (n = 1,058); with available SOF (n = 342, 30.5%), with both assessments (n = 268). A reflected by these numbers, 30% of the patients had a complete in-person evaluation in the ED. Of the 1,072 patients with frailty assessment, 855 (79.8%) were reassessed at 3 months and 20.2% were lost to follow-up. Little baseline differences existed between participants and lost to follow-up, except that participants had more comorbidities (44.7% with ≥5 comorbidities vs 31.8%, p < .001) were more educated (26.9% university degrees vs 18.3%, p < .001) and had less cognitive deficits (27.0% vs 34.7%, p < .03). Distributions of lost to follow-ups did not differ according to SOF or CSHA-CFS. Table 1 shows the baseline characteristics of the CSHA-CFS subsample and the SOF one. The mean age of participants was 77.1 (±7.5) years. Most frequent injuries were contusions (39.8%), lacerations (26.8%), and fractures (24.0%) that were mostly the result of falls (≥70.0%). Participants were independent in basic ADLs prior to injury, although 22% occasionally used a cane (eg, during period of exacerbating pain or for safety on icy side-walks). Overall, 60.4% of them were independent in IADLs.
The three subsamples were similar except that the SOF one included more men (40.9% vs 30.9%) and more mobile individuals (74.4% with ≥5 outings/week vs 67.0%). The distributions of patients according to frailty measures are depicted in Supplementary  Figure 2 . Of note, because of inclusion criteria, no participant was severely frail (CSHA-CFS = 7). The table showing the cross-tabulated distributions of SOF with CSHA-CFS, CSHA-CFS-V.1, and CSHA-CFS-V.2 in the subset with both measures (n = 328) can be found in the Supplementary Table 1. Agreement was low (polychoric correlation: 0.41, 0.43, 0.40, respectively). Best kappa statistics (0.25) was between SOF and CHSA-CFS-V.1.
The 3-month incidence of functional decline was 12.1% (10.0%-14.6%). The distribution of declining patients according to CHSA-CFS was: Very Fit: 4.8% (2.4%-9.5%); Well: 10.2% (7.0%-14.7%); Well + treated comorbidities: 11.0% (7.5%-16.3%); Apparently Vulnerable: 21.7% (14.2%-33.3%); Mildly Frail: 13.9% (7.2%-26.8%); Moderately Frail: 39.2% (22.3%-68.8%). Distributions of declining function according to the SOF and CHSA-CFS-V.1 are shown in Table 2 along with other frailty attribute. Except for education and gender, a positive trend is observed between all variables and SOF or CSHA-CFS scores (p < .0001) in the three subsamples. Table 3 shows prevalence ratios with 95% confidence interval of functional decline according to SOF, CSHA-CFS-V.1, and to the three-group categorization of the EPs' assessment of patients' risk in the data set with both (SOF and CHSA-CFS) frailty measures available and in the one with CHSA-CFS only. Prefrail and frail SOFdefined patients were 11.0 and 15.9 times more at risk of declining function than robust ones (p = .002). According to CHSA-CFS-V.1, mildly/severely frail patients were around 2.5 times more at risk of declining function. Regarding the EPs' assessment, a cutoff of 3.1/10 was associated with a two to five times risk of function decline at 3 months postinjury. Table 3 also shows the area under the AUCs with 95% confidence interval for each tool (SOF, CHSA-CFS-V.1, and EPs) in the above-mentioned data sets. As reflected by their AUCs, the CHSA-CFS-V.1 and the EPs' capacity to predict declining function were similar in both data sets (p ≥ .05). The AUC of the SOF (0.78, 95% confidence interval: 0.70-0.86) was significantly higher (p < .05).
Discussion
This study examined two frailty measurement tools on their ability to correlate with frailty attributes in Canadian community-dwelling seniors consulting EDs for minor injuries, and to screen them for risk of functional decline as compared to EPs' clinical judgment.
According to the instrument used, there were 9.9% to 11.7% individuals qualifying as frail and 32.7% to 38.2% as prefrail. These results compare with the systematic review by Collard and colleagues (29) who found a weighted average prevalence of frailty and prefrailty of 13.6% and 33.5% in community-dwelling seniors. Moreover, our distributions of frailty attributes compare with other population-based frailty studies (8, 30) .
In the ED, Stiffler and colleagues (16) found a 20% prevalence of frailty among 90 seniors discharged home from ED. Besides their small sample, differences between their results and ours are explained by 28% of their patients being dependant in at least one ADL and chief complaints such as chest/abdominal pain, heart problems, weakness, and dizziness, while we excluded previous ADL disability and recruited seniors with minor injuries only. On their part, Hasting and colleagues (18) described four quartiles of frailty levels based on deficit accumulation index scores extracted from a Medicare database (n = 1,851) and found that deficit accumulation index strongly predicted serious adverse outcomes following the ED visit.
In this study, while proportions of robust, prefrail, and frail seniors were similar across the SOF and CHSA-CFS levels, agreement between the two was only moderate. Because of the different frailty models that varied measurement tools are derived from, ascertaining frailty may capture different but overlapping groups of seniors (8, 31) . Cigolle and colleagues (31) have summarized differences and overlaps of three main models: the Functional model (32) based on deficiencies in physical, nutritive, cognitive, and sensory domains; the Rockwood Burden model (33) based on accumulation of diseases and disabilities, and the Fried (17) Biological model based on cumulative decline across physiologic systems. In addition, three measurement approaches have been described (14) : rules-based, deficits counts, and clinical scales based on clinical judgment. In this complex context where concepts and methods are still debated, EDs face the additional challenge of requiring valid and reliable frailty tools that can be performed rapidly. Moreover, it has also been recommended that frailty screening tools should be interpretable by nonspecialists (34) . In this study, both measures were quick but based on different models and measurement approaches. The CSHA-CFS is clinical judgment-based and derived from the Burden model, while the SOF is derived from the Biological model and is a clinical performance rules-based measure.
Both measures showed a dose response with decline and frailty attributes but did not risk screen patients for postinjury decline equally. Interestingly, CSHA-CFS and EPs had similar predictive ability. As both were performed by treating EPs, our results indicate that providing EPs with the CSHA-CFS that includes clear descriptors did not enhance their ability to predict functional decline. This is not surprising as the CSHA-CFS is based on judgment and was validated for use by specialists (14) while there is little evidence that front line EPs are aware of the potential impact of minor injuries on seniors (35) . In such context, a more objective clinical performancebased tool as the SOF might be preferred.
Good recovery is expected after minor injuries. However, the latter are associated with functional decline in some community-dwelling seniors who are still independent at the time of injury. Patients at increased risk of decline are in a prefrail/frail state that is not currently recognized in EDs. Existing ED screening tools such as ISAR (36) , BRIGHT (37), or SILVER CODE (36,38) mostly predict severe outcomes (hospitalization, institutionalization, and mortality) and although not derived from frailty models, they target the most impaired and severely frail individuals. These tools have shown moderate ability to predict functional decline in ED patients (37) and were not derived specifically for the subgroup that is the focus of the current study. In addition, even if senior populations are increasing in EDs (1), little changes are made to organize care accordingly (14) , which remain inadequate (39) . This is particularly the case for seniors with new functional limitations for whom the ED stay was described as a "Modern-Day Purgatory" (40) where patients do not meet neither criteria for hospitalization, placement in observation, alternative setting nor for safe return home. As a result, these patients wait long hours for proper disposition (40) . Improving identification of seniors with minor injuries at highest risk of declining function may help expedite subsequent treatment and more appropriate disposition and should be a high priority for EDs (40) .
The chief strength of this study is that it is the largest multicenter Canadian ED research regarding mobility in seniors. It includes EDs from eastern, central, and western Canada, thus representative of a wide segment of Canadian community-dwelling seniors with minor injuries. The study also targeted a well-defined functional population of seniors, while most previous ED studies were conducted with more disabled ones. Moreover, the broad inclusion criteria involving a wide spectrum of minor injuries are also a strength to this study making it representative of an important part of the daily ED clinical practice with injured seniors (70% are discharged back home). Yet, this heterogeneity of injuries experienced by seniors participating to this study may also constitute a limitation. For instances, while extremity fractures are often associated with short-term impairment and may cause longer-term ones, lacerations rarely do. Moreover, predictors of functional decline in individuals with different types of injuries will most likely differ. In this context, using a frailty measure in the ED is likely to be useful across various types of injury.
Another limitation to the study is that we measured the SOF in 30% of patients (in-person evaluations) because the study lacked the funds to add RA staff on evening and night shifts or to compensate patients to return to EDs for in-person evaluation on the following day of their consultation. The reduced number of SOF evaluations has two types of consequences. First, although the AUC was good for the SOF (0.79), it will almost certainly not perform as well in a validation study. Second, the association between the SOF and functional decline might be underestimated as in comparison with seniors with a baseline SOF, those without declined more at 3 months (13.3% vs 7.8%, p = .02) were slower walkers (TUG >20 seconds: 48.3% vs 13.8%, p < .0001) and less mobile outdoor (35.4% vs 25.6%, p = .002).
Another limitation is that severely frail patients were excluded. Therefore, the results do not apply to the 30% hospitalized injured seniors. Finally, only 30% of the cohort was followed up in-person vs 70% over the phone. Although we chose validated tools for both types of assessments, phone evaluation of seniors with mild cognitive or hearing deficits may have introduced variability in outcomes.
This study showed that measuring frailty among communitydwelling injured seniors who seek treatment at EDs may enhance current risk screening and help with early identification of seniors at risk of functional decline after minor injuries. However, before implementing either SOF or CSHA-CFS in usual ED care, feasibility issues such as inter-rater reliability across ED professionals has to be determined, which was not done in the current study. First and foremost, the acceptability by ED staff of any of these tools in their daily practice will have to be demonstrated before any successful implementation. Further ED-based frailty research should focus on the latter as well as evaluating the added value of frailty assessment to existing risk screening tools.
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